Zonal distribution and regulation of adrenal renin in a transgenic model of hypertension in the rat.
The hypertensive transgenic rat [TGR (mRen-2)27] is a genetic model of hypertension in which transfection of the Ren-2 mouse renin gene into rats results in severe hypertension. These transgenic rats express a high level of renin in the adrenal gland, and the hypertension is ameliorated by treatment with angiotensin-converting enzyme inhibitors. In this study we investigated the distribution of adrenal renin in the TGR rat and examined the regulation of adrenal renin in a monolayer culture of adrenal cells. High concentrations of active renin and prorenin were found in the adrenal capsular (glomerulosa) and decapsular (fasciculata-medullary) portions of the TGR adrenal. This is in contrast with the Sprague-Dawley (S-D) rat, in which adrenal renin is found mostly in the active form and located primarily in the glomerulosa cells. The zonal distribution of aldosterone was also different in the TGR, with substantial amounts of aldosterone in the zona fasciculata as well as in the glomerulosa, while in the S-D rat, aldosterone is limited to the zona glomerulosa. In the primary monolayer culture of glomerulosa cells, TGR cells had significantly higher levels of active renin and prorenin and showed an increased response to ACTH and high potassium in the medium. Renin activity in the medium was predominantly in the form of prorenin and significantly higher than that in the S-D rat. Cultured fasciculata cells from TGR also produce renin that is stimulated by ACTH, but not by a high potassium concentration. Renin activity in the adrenal homogenate, medium, and plasma from TGR rats was completely inhibited by the renin inhibitor (CP 71362; 1 microM), but only slightly inhibited (12.3 +/- 3%) by a monoclonal antibody that inhibits renin activity from S-D rat tissues by 79.2 +/- 2.5%, suggesting that renin in the plasma and adrenal glands from TGR appears to derive primarily from mouse renin. In conclusion, the TGR (mRen-2)27 rats have higher than normal levels of adrenal renin, and the cultured cells show an exaggerated renin response to ACTH and potassium. The distribution of the renin enzyme in the adrenal zones of the TGR is similar to the distribution of mouse adrenal renin.